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. (54) DETERGENT-FABRIC SOFTENER COMPOSITIONS 

(71) We, COLGATE-PALMOLIVE COMPANY, a Corporation organised under the 
laws of the State of Delaware, United States of America, of 300 Park Avenue, New York 
New York 10022, United States of America, do hereby declare the invention, for which we ' 
pray that a patent may be granted to us, and the method by which it is to be performed, to 
be particularly described m and by the following statement:- * 5 

This invention relates to free flowing, high bulk density, particulate, detergent-fabric : 
softener compositions and to methods for their manufacture. . 
In accordance with one aspect of the present invention a free flowing, particulate 
. detergent-fabric softener composition of high bulk density of at least 0.6 g/cc and particle 1 
iu sizes in the range from 4 to 40 mesh comprises nucleus particles of an alkali metal builder 10 
salt selected from sodium carbonate mixed with sodium bicarbonate, sodium carbonate 
sodium bicarbonate, pentasodium tripolyphosphate, tetrasodium pyrophosphate, sodium 
silicate, borax and mixtures thereof, containing a normally liquid or pasty nonionic 
detergent in the interiors of such particles and on the surfaces thereof and coated with ion 
is exchanging zeolite particles adhered to the nonionic detergent on the builder particle 
surfaces, and a waxy quaternary ammonium compound softening agent, external to or 
within the particles. ... 
All mesh sizes herein are U.S. Sieve Series, 
on T ^ e P 3 ^ 1615 of the composition may be further coated with a normally liquid or pasty 
w nonionic detergent, which detergent coating is coated with ion exchanging zeolite particles. 

According to another aspect of the invention, a method of making such compositions 
comprises mixing together the alkali metal builder, the nonionic detergent and the softening 
. agent, the nonionic detergent and the softening agent being in liquid form during the 
mixing, so that they are absorbed in and coat the builder, and admixing with the coated 
° . Particles zeolite particles of ultimate particle sizes in the range from 0.01 to 20 microns 25 
which zeohte particles adhere to the detergent and softening agent on the surfaces of the 
coated particles to make them free flowing. ... 

. The compositions of the invention are heavy duty-laundry detergent-fabric softener com- 
positions of high bulk densities to make it possible to utilize small volumes thereof, e.g 
from 50 to 150 cc for an average wash in an automatic washing machine (which has tub 30 
volume of about 30 to 65 litres and washes a charge of about 4 kg of soiled garments or 
other textile items). Thus, smaller packages may be employed for similar effective quan- 
tities of detergent-softener composition and shelf space may be conserved in the supermar- 
ket and in the home. It is also easier to handle the smaller packages and to pour from them 
35 resulting in more convenience and less spillage. . 

The nucleus particles ot bases into and onto which nonionic detergent is added mav be 
any suitable builder salts which are sufficiently sorptive for the nonionic detergent when it 
is in the liquid state. Normally, it is desirable for the builder particles to be of rounded 
forms most preferably spherical, with passageways through the particles to the interiors 
W thereof which allow the sorption of at least 10%, preferably 20% and most preferably 30% 
or more of nonionic detergent, by weight, into the builder particle, Suitable builders that 
may be employed include a preferred mixture of sodium carbonate and sodium bicarbonate 
(including Wegscheider's salt), which will be described in more detail, sodium carbonate 
sodium bicarbonate, pentasodium tripolyphosphate, tetrasodium pyrophosphate, .sodium 
silicate (Na 2 0:Si0 2 ratios in the range of 1:1:6 to 1:3) and borax. Such products, which may 45 
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be spray dried, agglomerated or made by other suitable process, will preferably have 
particle sizes like those of the preferred carbonate-bicarbonate mixture, to be described. Of 
course, mixtures of various builders may be employed, as may be mixtures of the various 
other components of the invented compositions. In addition to the sodium salts, other alkali 
5 metal salts, principally potassium salts, may be utilized but these are not normally prefer- 5 
red. 

In place of some of the inorganic builder salt there may be used organic builders, such as 
sodium citrate, trisodium nitrilotriacetate, CMOS (sodium carboxymethyl oxy succinate), . . 
sodium gluconate and sodium EDTA. However, the total content of such organic budders 
in will usually be only a minor proportion of the total builder content, preferably being less 10 
than 25% thereof. Also, some of the builder salt may be replaced by sodium sulphate or 
other compatible filler, but again this will usually be present in only a minor proportion and 
preferably will be less than 25% of the total builder plus filler salt content. 

The preferred mixture of alkali metal carbonate and alkali metal bicarbonate is very 
i < preferably a mixture thereof wherein both types of compounds are present in the same 15 
individual beads or particles. For the purpose of this invention such particles should desir- 
ably have sizes within the 20 to 100 mesh range, preferably being 30 to 60 mesh and most 
preferably about 40 mesh. Larger particles, up to about 8 mesh, may be used providing that 
the resulting final product size is in the desired range. In some such cases efforts should be 
on made to prevent any agglomeration or appreciable size growth taking place during absorp- 20 
tion of nonionic detergent or else the final particle sizes will usually be too large. When sizes 
smaller than those in the desirable range indicated are used there is sometimes produced an . 
unacceptable pasty product, rather than individual free flowing beads. 
The alkali metal (sodium or potassium being preferred) carbonates and bicarbonates, 
9 <; most preferably the sodium salts, will be essentially anhydrous in preferred embodiments of 25 
the invention but partially dehydrated salts of may be tolerated. Normally, moisture con- 
tents will be less than 9%, preferably less than 7%. The proportion of alkali metal carbonate , 
to alkali metal bicarbonate by weight, will generally be within the range from 1:10 to 10:1, 
preferably being within the range from 1 :5 to 1 : 1 , more preferably from 1 :3 to 1 : 1 and most 
on preferably about 1:2. The carbonate-bicarbonate mixture is preferably made by a method 30 
which results in a substantial content, e.g. from 10% to 100%, of Wegscheider's salt, with 
any balance being sodium bicarbonate. Such a product is of excellent sorptive powers for 
liquid nonionic detergent and may be readily converted into a suitable base for a zeolite 
builder powder coating; A method for the manufacture of a mixed carbonate-bicarbonate 
<iz product used successfully is described in U.S. patent 3,944,500. A useful mixed carbonate- 35 
bicarbonate of the type described is available from Allied Chemical Corporation, U.S.A., 
under the trade mark SNOWLITE. Although the method of the said U.S. patent is a 
preferable one, the carbonate-bicarbonate mixture may be made by other techniques. Thus, 
instead of the carbonate and bicarbonate being intimately associated in single beads sepa- 
40 rate charges of carbonate and bicarbonate may be utilized, preferably of the same sizes and 
proportions as for the mixtures described above, providing that they are sufficiently sorp- 
tive to take up the nonionic detergent in sufficient quantity to produce the desired final 
products Also, one may employ more finely divided carbonate and bicarbonate powders, 
such as those of particle sizes below 100 mesh, e.g., 170 to 270 mesh and agglomerate 
4S these either separately or in mixture, care heing taken to preserve the porosity of the 45 
product by employing only minimum amounts of a binder, such as starch or other 
agglomerating agent, Wegscheider's salt may also be added to such products. 

The softening compounds which may be employed to soften laundry and help to make it 
wrinkle-resistant and static-free include a wide variety of compounds which have substantial 
*n portions of the molecules thereof positively charged. Generally, such compounds will 50 
include hydrophobic groups as parts of the positively charged portions and often such 
groups will be relatively long chain radicals, such as higher hydrocarbyls or alkyls. Although 
imines, imidazolines, pyridines, guanidines and salts and derivatives thereof are useful, 
especially if they contain relatively long chain hydrophobic groups, the most preferred 
softening agents will usually be quaternary ammonium compounds containing one or two 55 
lone chain hydrophobic groups and two or three short chain groups, with a solubilizing 
cation or a salt-forming group, usually either halide, sulphate, acetate, hydroxide, or other 
inorganic or organic solubilizing mono- or dibasic radical. Various cationic softening com- 
pounds that are useful in the present invention are also described in U.S. patents 3,227,614 ^ 

an fn 3 the quaternary ammonium compounds and salts the longer chain substituents of the 
nitrogen are preferably higher alkyl groups of 12 to 18 carbon atoms, more preferably of 1 6 ... 
to 18 carbon atoms and most preferably stearyl, and the shorter hydrophobic radicals-are 
alkyls of 1 to 4 carbon atoms, preferably of 1 to 2 carbon atoms and most preferably methyl. 
65 Similar long chain substituents are present on the imidazolines and imidazoles, the 65 
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pyridines and piperidines, the guanidines and the amines/ Specific examples of preferred 
.cationic softening agents employed in accordance with the present invention include 
dimethyl distearyl ammonium chloride; trimethyl stearyl ammonium bromide; cetyl 
trimethyl ammonium chloride; di-higher alkyl dimethyl ammonium chloride wherein the 
5 higher alkyl is obtained from hydrogeriated tallow alcohols; cetyl pyridinium chloride; 5 
higher alkyl dimethyl benzyl ammonium chloride; di-isobutyl phenoxy ethoxy ethyl 
dimethyl benzyl ammonium chloride; and lauryl isoquinolinium bromide. Although these 
are preferred compounds, the higher alkyl amines and other cationic agents which are 
known to be useful for softening various fabrics and fibres and making them v wrinkle- 

10 resistant or static-free may be employed, instead. Such compounds will be strongly substan- 10 
tive to fabrics, especially those of cotton or ciellulosic materials and synthetic organic fibres* 
Also, the described softening compounds including higher alkyl groups usually are waxy or 
pasty solids and may be melted or fused at elevated temperatures, so as to be useful to coat 
base particles of the compositions of this invention. Such coating may be effected by mixing 

15 comparatively soft particles of softener compound with material to which such are to be 15 
adhered, such as carbonate-bicarbonate-nonionic detergent-zeolite particles, or the sof- 
tener may be melted and sprayed onto nucleus particles or may be mixed with nonionic 
detergent and cq-sprayed onto such particles. In the present products, due largely to the use 
of nonionic detergent instead of anionic detergent, with which cationic softeners often _ 

20 react, the softener compound maintains its effectiveness in use. T 20 

The nonionic detergents include those described in McCutcheon's Detergents and Emul- 
sifiers, 1973 Annual and in Surface Active Agents, Vol, II, by Schwartz, Perry and Berch 
(Interscience Publishers, 1958). Such nonionic detergents are usually pasty or waxy solids 
at room temperature (20°C) and are either sufficiently water-soluble to dissolve promptly 

25 in water or will quickly melt at the temperature of the wash water, as when that temjperature 25 
is above 40' C. The nonionic detergents employed in the practice of the present invention 
are those which normally (i.e. at room temperature) are liquid or pasty, but normally pasty 
(semi-solid) detergents are preferred because they are less liable to make a tacky product of 
poor How properties and susceptibility toward lumping or setting on storage. Also they are 

30 less liable to weep and release their "holds" on the zeolites. However, normally liquid 30 
nonionic detergents may be employed. The nonionic detergents used will be liqiiefiable so 
that they may be sprayed at reasonable temperatures, such as those below 45°, 50° or 60°C. 
Typical useful nonionic detergents are the polv-(lower alkenoxy) derivatives that are usu- 
ally prepared by the condensation of lower (2 to 4 carbon atoms) alkylene oxide, e.g., 

35 ethylene oxide, propylene oxide (with enough ethylene oxide to make a water-soluble 35 
product), with a compound having a hydrophobic hydrocarbon chain and containing one or 
more active hydrogen atoms, such as higher alkyl phenols, higher fatty acids, higher fatfy 
mercaptans, higher fatty amines and higher fatty potyols and alcohols, e.g., fatty alcohols 
having 8 to 20 or 10 to 18 carbon atoms in an alkyl chain and alkoxylated with an average of 

40 about 3 to 30, preferably 3 to 15 or 6 to 12 lower alkylene oxide units. Preferred nonibnic 40 
detergents are those represented by the formula RO(C 2 H 4 0)nH, wherein R is the residue 
of a linear saturated primary alcohol (an alkyl) of 10 to 18 carbon atoms and n is an integer 
from 3 to 15. Typical commercial nonionic surface active agents suitable for use in the 
invention include Neodol 45-11, which is an ethoxylation product (having an average of 

45 about 11 ethylene oxide units) of a 14 to 15 carbon atoms (average) chain fatty alcohol 45 
(made by Shell Chemical Company - NEODOL is a trade mark); Neodol 25-7; a 12 to 15 
carbon atom chain fatty alcohol ethoxylated with an average of 7 ethylene oxide units; and 
Alfonic 1618-65, which is a 16 to 18 carbon alkanol ethoxylated with an average of 10 to 11 
ethylene oxide units (Continental Oil Company - ALFONIC is a trade mark). Also useful 

50 are the Igepals of GAF Co., Inc., (IGEPAL is a trade mark). Such materials are usually the 50 
polyethoxylated (3 to 30 ethylene oxide units) middle alkyl (6 to 10 carbon atoms) phenols, 
such as Igepals CA-630, CA-736 and CO-630. The Pluronics (made by BASF-Wyandotte - 
PLURONIC is a trade mark), such as Pluronic F-68 and F-127, which are condensates Of 
ethylene oxide with hydrophobic bases formed by condensing propylene oxide with prop- 

55 ylene glycol, usually having molecular weights in the range from 5,000 to 25,000, may also 55 
be employed, as may be the various Tweens (products of ICI America - TWEEN is a trade 
mark), which are polyoxyethylene sorbitan higher fatty acid (12 to 18 carbon atoms) esters, 
such as those containing solubilizing quantities of ethylene oxide therein. Various other 
nonionic detergents described in the previously mentioned McCutcheoh Annual and the 

60 Schwartz, Perry and Berch textbook may be employed, but preferably the proportion of 60 
nonionic detergent present, when other than a higher fatty alcohol polyoxyethylene 
ethanol, will be a minor one, rarely being more than 50% and preferably no more than 25% 
of the total nonionic detergent content, In the above description higher, as in higher alkyl, 
higher fatty, etc., means from 8 to 20, preferably from 10 to 18, carbon atoms. 

65 The zeolites w"rfich may 1>e employed in practicing the present invention include the 65 
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crystalline, amorphous and mixed crystalline-amorphous aluminosihcate zeolites of both 
natural and synthetic origins which are of satisfactorily quick and sufficiently effective 
activities in counteracting hardness ions, such as calcium ions, in wash waters. Preterably 
such materials are capable of reacting sufficiently rapidly with hardness Rations , such ^ 
calcium, magnesium, iron or any one of them, to soften wash water before adverse reactions 
of such hardness ions with other components of the synthetic organic detergent composition 
occur. The zeolites employed may be characterized as having a high exchange capacity for 
calcium ion which is normally from about 200 to 400 or more milligram equivalents of 
ca c urn carbonate hardness per gram of the zeolite, preferably 250 to 350 mg eq./g and ; a 
nardness depletion rate residual hardness of 0.02 to 0.05 mg CaC0 3 /htre m one minute, 
preferably 0 02 to 0.03 mg/1, and less than 0.01 mg/1 in 10 minutes, all on an anhydrous 

ZC Although' other ion exchanging zeolites may be utilized, normally the finally divided 
synthetic leolite builder particles employed in the practice of this invention will be of the 
formula 15 

(Na J 0)x.(Al 2 0 3 ),.(Si0 2 )z.w. H z O 

wherein x is 1, y is from 0.8 to 1.2, preferably about l,z is from 1.5 to 3.5, preferably 2 to 
?n 3 or about 2 and w is from 0 to 9, preferably 2.5 to 6. . . . 

The water-soluble crystalline aluminosilicates used are often characterized by having a 
network of substantially uniformly sized pores in the range from about 3 to about 10 
Angstroms, often being about 4 A (normal), such size being uniquely determined by the 
mifstructure of the zeolite crystal. Of course, zeolites containing two or more such net- 
25 works of different pore sizes can also be satisfactorily employed, as can mixtures of such 
crystalline materials with each other and with amorphous zeolites. . 

The zeolite should be a univalent cation-exchanging .zeolite i.e., , l .*« an 
aluminosilicate of a univalent cation such as sodium, potassium, lithium (when practicable) 
or oTe? alkali metal, ammonium or hydrogen. Preferably the univalent cation .of the . zeolite 
30 is an alkali metal cation, especially sodium or potassium and most preferably, is sodium, but 30 
various other types are also useful. ..... t *i— «»n n «, 

Crystalline types of molecular sieve zeolites may be used, including zeolites of the follow- 
ing crystal structure groups: A, X, Y, L, mordenite and erionite, of which types A, X and Y 
are Preferred Mixtures of such molecular sieve zeolites can also be useful, especially when 
type A zeolite is present. These crystalline types of zeolites are well known in the art t and 35 
are more particularly described in the textbook Zeolite Molecular Sieves by .Donald W 
Breck, published in 1974 by John Wiley & Sons. Typical commerc.auy availabte 
the aforementioned structural types are listed in Table 9.6 at pages 747-749 of the Breck 

* Preferably the zeolite used is synthetic and it is also preferable that it be of type A or 40 
sirn^uar structure, particularly described at page 133 of the aforementioned textbook. Good 
reTuHs have been P obtained when a Type 4A molecular sieve zeolite is employed wherein 
the univalent cation of the zeolite is sodium and the pore size of ^ zeolite is ^ abou 4 
Angstroms. Such zeolite molecular sieves are described in U.S. patent 2,882,243, which 

^S^X^^n be prepared in either a dehydrated or calcined form which 
contains from practically none to about 3% of moisture or in a hydrated or water loaded 
form which contains additional bound water in an amount from about 4% up to about 36% 
of the zeolite total weight, depending on the type of zeolite used. The water-containing 
hydfate T form of Ihe molecular sieve 8 zeolite preferably from 15% to 70%hyd^ated) ,s 5 0 
Deferred in the practice of this invention when a crystalline zeolite is used. The manufac- 
fure of such crystals is well known in the art. For example, in the preparation > of jeohte A 
referred to above, the hydrated zeolite crystals that are formed in the crystallization 
medium (such ■ as a hydrous amorphous sodnim aluminosilicate gel) are used without the 
55 high temperature dehydration (calcining to 3% or less water content) that is .normally 55 
practiced^ preparing such crystals for use as catalysts e.g., cracking catalysts • The crystal- 
Ene zeolite in either completely hydrated or partially hydrated form can be recovered by 
Bering off he crystals frCm the crystallization medium and drying them in air at ambient 
temoerature so that their water contents are in the range from about 5% to about 30 /s 
60 moUture preferably from 10% to 25%, such as from 17% to 22%. However, the moisture 60 
Sntem oAhe molecular sieve zeolite being employed may be much lower, as previously 

de The b zeolites used in the practice of this invention should usually be substantially free of 
adlorbed gases such as carbon dioxide, since gas-containing zeolites can produce undesir- 
65 ab e foaming wncn the zeolite-containing detergent is contacted with water; however, 65 
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sometimes the foaming is tolerable and it may sometimes be desirable; . 

Preferably the zeolite should be in a Finely divided state with the ultimate particle diam- 
ters being up to 20 microns, e.g. from 0.005 or 0.01 to 20 microns, preferably being from 
0.01 to 15 microns and especially preferably of 0.01 to 8 microns mean particle size, e.g: 3 
5 to 7 or 12 microns, if crystalline, and from 0.01 to 0.1 microns, e.g., 0.01 to 0.05. micron' if * 
amorphous. Although the ultimate particle sizes are much lower, usually the zeolite parti- 
cles will be of sizes within the range from 100 to 400 mesh, preferably from 140 to 325 
mesh. Zeolites of smaller sizes will often become objectionably dusty and those of larger 
sizes may not sufficiently and satisfactorily cover the carbonate-bicarbonate base particles. 

10 Although the crystalline synthetic zeolites are more common and better known, amorph- i n 
ous zeolites may be employed instead and are often superior to the crystalline materials in 
various important properties, as will be described, as may be mixed crystalline-amorphous 
materials and mixtures of the various types of zeolites described. The particle sizes and pore 
sizes of such materials may be like those previously described but variations from the 

15 indicated ranges may be made, as described, providing thiat the materials function satisfac- i c 
torily as builders and do not objectionably overwhiten dyed materials with which they are 
treated in aqueous media. 

Various suitable crystalline molecular sieve zeolites are described in British patent 1 \ 
specification No. 1504168, published German patent specifications Nos. P 25 38 679.2, P - - 

20 26 56 009.8 and P 26 52 251.6, and Belgian patent specifications Nos. 849382 and 849437. 9n 
Various other such compounds are described in British patent specification No. 1429143. / 
Other useful molecular sieve zeolites are described in British patent specifications Nos ■ 
1473201, 1473571, 1473572 and 1464427. • . _ 

The manufacturers of amorphous and mixed amorphous-crystalline aiuminosilicate ion 

25 exchange zeolites are described in British patent specification No. 1470250. A suitable 9 c 
cation exchange amorphous zeolite is that of Belgian patent No. 835,351 of the formula 

M z O. Al 2 0 3 .(Si0 2 )z.w H 2 0 

30 whereinz is from 2.0 to 3.8 and w is from 2.5 to 6. especially when Mis sodium. 

Various adjuvants, both functional and aesthetic, may be included in the present compos- 
itions, such as bleaches^ e.g., sodium perborate; colorants, e.g., pigments, dyes; fluorescent 
brighteners, e.g. stilbene brighteners; foam stabilizers, e.g. alkanolamides, such as lauric 
myristic diethanolamide; enzymes, e.g, proteases; skin protecting and conditioning agents, 
such as water-soluble proteins of low molecular weight, obtained by hydrolysis of pro- 
teinaceous materials, such as animal hair, hides, gelatin, collagen; foam destroyers,, e.g. 
silicones; bactericides, e.g., hexachlorophene; and perfumes. Usually such adjuvants and 
any supplemental builders will be admixed with the other components at a particular stage 
in the manufacturing process which is most suitable, which usually depends on the nature of 
the adjuvant and its physical state. Particularly desirable will be additions which help to 
stabilize the adjuvant or other components of the product and/or which increase the powfer 
of the carbonate-bicarbonate mixture to absorb nonionic detergent. Thus, such adjuvants 
may be sprayed onto the base particles with the nonionic detergent, may be mixed with the 
zeolite and applied with it to the nonionic detergent-treated base particles or may be added 
45 to such, zeolite coated particles, either with the softening agent or after addition of the 

softening agent. ^° 
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Normally it is preferred that only nonionic detergents be employed (apart from the 
softening agent which may be considered as having cationic detergent properties) but 
sometimes nonionic detergents may be supplemented with an anionic organic detergent, an 
50 amphoteric organic detergent or a mixture thereof. However, when such materials are used 50 
they will normally be present in minor proportions, preferably less than 25% of the total pf 
nonionic detergent and such detergent (s) and more preferably less than 10% thereof and 
they will be so located in the product and so incorporated therein as to minimize objection- 
able reactions T5etweeh the softening agent and such detergent(s). Thus, when a cationic 
55 softener is post-added it will be preferable to have any anionic and amphoteric detergent(s)- 55: 
in the base particles, preferably sprayed onto and into them with the nonionic detergent. 
Similarly, when the cationic softener is "sprayed onto the nucleus particles with the nonionic 
detergent or separate therefrom it will be preferable to include any anionic and amphoteric 
detergent(s) on the surfaces of the zeolite-coated beads or possibly they may be mixed with 
60 the zeolite and applied to the cationic softener- and nonionic- detergent treated particles. 60 
; Among the anionic detergents that are useful are the sulphates and sulphonates of 
lipophilic moieties, especially those containing higher carbon atoms chains, such as those of 
8 to 20 or 10 to 18 carbon atoms. Included among such- compounds are the linear higher 
alkylbenzene sulphonates, olefin sulphonates, paraffin sulphonates, fatty acid soaps, higher 
65 fatty alcohol sulphates, higher fatty acid monoglyceride sulphates, sulphated condensation 65 
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products of ethylene oxide (3 to 30 mols per mol) and higher fatty alcohol, higher fatty acid 
esters of isethionic acid and other known anionic detergents, such as also are mentioned in 
the McCutcheon and Schwartz, Perry and Berch texts previously mentioned. Most of these . 
products are normally in solid form, usually as the alkali metal, e.g., sodium, salts and may 
5 be spray dried with usual builders. The spray dried particles, including such builders, may 5 
be employed as nuclei or base particles in the present invention. Aggomeration techniques, 
size reduction, pilling and other methods may be employed to make such intermediate 
products of sizes like those of the carbonate-bicarbonate particles. A few examples of 
suitable anionic detergents include sodium linear tridecyl benzene sulphonate, sodium 

10 cocomonoglyceride sulphate, sodium lauryl sulphate and sodium paraffin and olefin sul- 10 
phonates, each of an average of about 16 carbon atoms. Amphoteric compounds such as the 
sodium salt of Miranol C 2 M and Deriphat 151 may also be utilized in the present composi- 
tions (MIRANOL and DERIPHAT are trade marks). Like the anionic detergents, the 
amphoterics may be spray dried or otherwise co-formed with a builder or may be dispersed 

15 in the liquid nonionic detergent or otherwise suitably muted with other powders during the 15 
making of the present products. Although both anionic and amphoteric detergents may be 
present in the products of this invention it is highly preferable that the sole detersive 
component, other than the cationic softener, will be a nonionic detergent or a mixture 

thereof. j x _ : ^ : \\. 

on Proportions of nucleus particles (preferably carbonate-bicarbonate), nonionic detergent, 20 
zeolite and softening agent should be chosen to result in the deisred free-flowing ; h ; 
detergent-softener particles of satisfactory high bulk density, when made by the method of 
this invention. Such proportions are from 20% to 40% of nucleus or base particles, from 
10% or 12% to 30% of nonionic detergent, from 30% to 60% of zeolite and from 4% to 
12%of softening agent, preferred ranges being from 23% to 33%, from 13% to 23%, from 25 
40% to 52% and from 5% to 10%, respectively. The bulk density of the product will be at 
least 0.6 g/cc, preferably being in the range from 0.75 to 0.95 g/cc and most preferably 
being in the 0.8 to 0.9 g/cc range. The particle sizes of the product will be in the range from 
4 to 40 mesh, preferably being from 4 to 12 mesh and most preferably being from 6 to 8 

30 mesh. The particle sizes of the carbonate-bicarbonate starting material or other base parti- 30 
cles, before any treatment, will usually be in the range from about 20 to 100 mesh, prefer- 
ably from 30 to 60 mesh and most preferably about 40 mesh. However, finer carbonate and 
bicarbonate powders and other builders may be employed initially and may be agglomer- 
ated up to the mentioned sizes. Generally, the materials within the mesh ranges given will 

35 constitute a mixture of different sized particles within such ranges (this is also true for the 35 
various other particulate materials described herein). ^ • 

In the manufacture of the preferred starting carbonate-bicarbonate mix particles the 
method of U.S. patent 3,944,500 may be employed and the product thereof, identified by 
the trade name Snowlite, as already mentioned, is preferably used. A typical analysis for 

40 Snowlite I is 35% Na 2 C0 3 , 58.5% NaHGOa and 6.5% H 2 0 whereas that for another such 40 
product, Snowlite II, is 30.0%, 66.5% and 3.5%, respectively. Screen analyses (percentages 
on No. 10, 40, 60 and 100 mesh screens) are 0.2, 67.6, 96.9, 99.0 and 0.7, 60.7, 90.7 and 
97.0, respectively. Bulk densities (g/cc) are 0.51 and 0.48 respectively (tamped) and 0.42 
and 0.38 (untamped). Friability is especially low for Snowlite I (2.5% by Allied Chemical 

45 Corp. test Na 17-35) and such product is preferred. Low friability and particle strength are 45 
also important for other types of base particles that may be used, to prevent them from 
powdering excessively and forming pastes, rather than individual coated particles, when 
nonionic detergent is added to them. In some cases other components of the final product 
may be included in the mix of bicarbonate and Wegscheider's salt (sesquicarbonate may 

50 also be present) being processed by the method of the said U.S. patent, providing that they 50 
are stable and do not adversely react or interfere with the making of the carbonate- 
bicarbonate product. Normally the carbonate-bicarbonate particles will contain at least 
60%, preferably 70% and more preferably from 70% to 85% or more of carbonate and 
bicarbonate, when such other adjuvants are present, such as 10% to 20% of sodium silicate 

55 and/or 0.1% to 5% of fluorescent brightener, sometimes with 5% to 15% of water, too. 55 
The free flowing, particulate, high bulk density detergent softener of this invention may 
be made by any of a plurality of methods. In one such method the described sodium 
carbonate-sodium bicarbonate or other builder particles are admixed with nonionic 
detergent in liquid form, which detergent is preferably applied by spraying but may be 

60 added as a stream, in some cases. The detergent penetrates the carbonate-bicarbonate 60 
particles but also coats the surfaces of such particles so that the subsequently applied zeolite 
adheres to them. It is important to apply enough nonionic detergent so that in addition to 
that which is absorbed into the interiors of the builder particles some will be left on the 
particle surfaces. During the mixing after addition of nonionic detergent the particles 

65 resemble wet sand and have a greasy or waxy appearance. The nonionic detergent is 65 
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normally liquid or pasty (semi-solid) and is preferably pasty to minimize any tendency of 
the product to become tacky or lumpy on storage, although normally liquid nonionic 
detergents may also be satisfactorily employed. After coating of the base particles with 
nonionic detergent the zeolite powder is admixed therewith and is adhered to the nonionic 
5 detergent on the particle surfaces. The particles made are substantially spherical and are of 5 
sizes in the 4 to 40 mesh range. Finally, in this embodiment of the manufacturing method, 
the softening agent, usually in the form of fairly small granules, flakes, beads or powders, is 
blended with the base-nonionic-zeolite beads. The softener will normally be a waxy or 
greasy low melting solid material of particle sizes in the range from 80 to 160 mesh, 
10 preferably being about 100 mesh. It will be held physically and/ or electrostatically to the 10 
surfaces of the zeolite-coated particles. Of course, the proportions of materials ultilized, the 
mixing times, the temperatures and mixing techniques employed will be such that the 
product made will be of the desired, previously described composition and properties. 
The initial spraying or other mixing of nonionic detergent with the carbonate-bicarbonate 

15 or other builder particles is normally effected with the particles at about room temperature 1 5 
(20° to 25°C) but the temperature may vary over the ranges from 10° to 40° or 50°C. The 
spraying and admixing may take as little as 1 to 5 minutes and mixing may be continued 
after completion of the spraying for a period of up to 10 minutes, preferably 1 to 5 minutes. 
The nonionic detergent being sprayed onto the surfaces of the moving beads is usually 

20 liquid or is heated to an elevated temperature so that it is liquid and is sprayed onto, the ■< 20 
moving surfaces or otherwise applied to jthem so as to distribute it over them and promote 
absorption of the liquid into the porous particles. Additionally, some agglomeration may be 
effected during the initial mixing, apparently being due to adhesion or cohesion between 
some of the finer particles present which have "excessive" amounts of liquid nonionic 

25 detergent at the surfaces thereof. During such agglomeration such particles may be 25 
increased in size to sizes approximately in the range of the final product, although the 
subsequent adhesion of zeolite particles does further increase the particle sizes somewhat. 
Preferably the mixing and spraying of the nonionic detergent onto the moving particles are 
-effected in a -rot ating dr u m or -tube inclined at a slight angle, such as 5° to 15*. The 

30 rotational speed may be any that is suitable, such as 5 to 50 r.p.m. The spraying of the 30 
nonionic detergent will normally be such as to produce fine droplets of such detergent, such 
as those of diameters in the 40 to 200 micron diameter range, preferably 50 to 100 microns, 
but other suitable spray droplet sizes may also be produced and in some cases the nonionic 
detergent may be blended with the builder particles after being dropped or poured onto the 

35 moving surfaces thereof. In such cases one may employ a higher speed or higher energy 35 
mixer such as a Lodige mixer, operating at comparatively low speed, or a twin shell or 
similar type mixer, to prevent excessive agglomeration of particles caused by addition of the 
larger droplets or streams of nonionic detergent. As was previously indicated, although it is 
not preferred, sorptive carbonate-bicarbonate particles could be made by methods other 

40 than those herein described, wherein more angular products result, but it is highly desirable 40 
for the particles to be flowable and most preferably they are somewhat rounded, . 

After completion of the absorption of the nonionic detergent the zeolite powder is 
admixed with the product, usually over a period of 1 to 10 minutes, preferably about 5 
minutes and is held thereto, forming free flowing beads of particle sizes in the 4 to 40 mesh 

45 range. At this stage the product will usually have a moisture content of 2% to 20%, 45 
preferably 5 % to 15%, including water of hydration. The softening agent, in the form and of 
the particle sizes previously mentioned, is then "dusted" onto the surfaces of the particles 
and over a period of 1 to 10 minutes, preferably about 5 minutes, it becomes adhered, to 
them. Due to the relatively small proportion of cationic softener utilized, particle sizes are 

50 not increased much and the softener particles are sufficiently firmly held to the builder- 50. 
nonionic-zeolite particles to make a stable, non-segregating and non-dusty finished product. 
As was previously mentioned, various adjuvants can be incorporated in the product by 
inclusion with suitable components or may be added thereto in suitable processing steps 
during' thejproduction of "The tree blowing beads or after such production is essentially 

55 complete. The total adjuvant content, excluding water, will rarely exceed 20% of the 55 
product and will normally be less than 10%. Of course, if a perborate bleach is utilized the ^ 
percentage thereof may be increased to an effective bleaching amount, which can be as high 
as 30% of the product, normally with the proportions of the other important components 
being proportionately diminished accordingly. The perborate may be co-mixed with the 

60 carbonate-bicarbonate mixture or may be post-added to the nonionic-treated mix or the go 
final product. Colorants, perfumes and other adjuvants may be admixed with the various 
. components and mixtures during manufacture or after completion thereof, too. 

In modifications of the manufacturing method, which produce compositions of the same 
formulas but with further improved properties, the cationic softener is melted and is applied 

65 -with *be nonionic -detergent *t an elevated temperature * at which they are both liquid. 65 
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Alternatively, the softener and nonionic detergent are applied sequentially to the base 
particles. In such cases the particles will usually be maintained at a high enough tempera- 
ture so that the liquids do not prematurely solidify, which could prevent further sorption of 
such materials. When liquid quaternary softener is applied first, before the nonionic 
5 detergent, it tends to penetrate to the interiors of the base particles so that when the 5 
nonionic detergent is added, although some of it will penetrate to the particle interiors, a 
greater proportion thereof than that of the softening agent will be on the surfaces of the 
material, where it will adhere to the subsequently applied zeolite powder. 

In further modifications of the method, portions of the nonionic detergent and zeolite will 
10 be held out and will be utilized to re-coat the product. Thus, from about 5% to about 50%, 10 
preferably from 10% to 30%, of the nonionic detergent and zeolite may be post-applied to 
the product, first the nonionic and then the zeolite, thereby forming an additional protective 
shell about the product and allowing the inclusion of more nonionic detergent than would 
otherwise be possible, while still producing a free flowing particulate detergent-softener. 
15 Normally as many as six coating operations may be employed but it is preferred that the 15 
limit be three (two re-coatings). - * .. . : 

The products of this invention have significant advantages over other detergent-softening 
compositions. They may be made as either phosphate-containing, low phosphate or non- 
phosphate compositions. The non-phosphate compositions have satisfactory washing prop- 
20 erties against a variety of soils normally found on household laundry and yet they comply , 20 r 
with legislative and administrative rulings restricting the uses of phosphates in detergent 
compositions in some countries. The satisfactory detergency of the product is due to the . 
presence of the nonionic organic detergent and the mixed water-soluble inorganic and 
zeolite builders. While the product is satisfactorily detersive it also includes sufficient sof- 
25 tening agent, which is substantive to the laundry, so that the finished laundry is noticeably 25 
softer and more static-free than laundry washed with control compositions not containing 
such softening agent. Normally, one would expect that comparatively high concentrations 
of nonionic detergents and softening agents, which are themselves usually liquid, pasty or 
waxy, would causl the product to be "lazy" or poorly flowing, with a tendency to cake on 
™ Storage, but due to the application of the nonionic to the base particles in liquid form and its 30 
penetration to the interiors of such particles, with only a relatively thin coating thereof on 
their surfaces, which is then coated with zeolite powder (and sometimes some softening 
agent powder), a very free flowing and non-caking product is obtained. The preferred 
mixture of carbonate and bicarbonate in the base beads makes a most desirable base for 
35 sorption of the nonionic detergent and provides sufficient builder or pH regulating effects 35 
so that the product is a satisfactory detergent. However, other base materials may also be 
employed providing that they are similarly sorptive, e.g., spray dried pentasodium 
tripolyphosphate, sodium carbonate. When the bicarbonate is present it lowers the nor- 
mally excessively high pH that would otherwise be obtained by the use of carbonate, alone 
40 and makes the product safer to use than a carbonate-built detergent. It also significantly 40 
improves the power of the composition to sorb nonionic detergent, especially when the 
bicarbonate is largely in the form of Wegscheider's salt. The zeolite powders on the surfaces 
of the particles, in addition to preventing hte nonionic detergent from causing tackiness or 
poor flow, also protect the product interiors against the action of external moisture and 
45 humid conditions. Thus, the compositions may be marketed without the use of special wax 45 

coated barrier cartons. t _ . . r 

The zeolite, because of its affinity for moisture, takes up such moisture before it can 
penetrate to the interiors of the particles, where it might have an adverse effect on the 
bicarbonate or carbonate or where it could, due to the creation of moist alkaline conditions, 
50 adversely affect some of the other product constituents, such as the softener or any Q t 50 
various adjuvants. The ion exchanging zeolite, being on the exteriors of the particles and 
being quickly effective to remove calcium ion from the wash water, acts to remove any 
possibly harmful calcium ion (and other hardness ions) before they can react with any other 
components of the detergent-softener composition, such as adjuvants, and before they can 
adversely react with laundry or soil thereon, which reaction could cause the laundry to hold 55 
the soil more effectively against the action of the detergent. Also, because zeolites are 
intimately associated with the nonionic detergent they are maintained better in suspension 
by the nonionic detergent during the initial period of contact with the wash water, at which 
time they would normally be of a particle size considerably larger than their ultimate 
particle size and therefore more likely to be entrapped in the laundry fabrics. Such entrap- 60 
ment would be objectionable because it might cause a lightening of the appearance ot dark 
coloured laundry items. The nonionic detergent helps to keep the zeolite particles sus- 
pended until they break down to smaller particle sizes which are not as apt to be deposited 

° n The comparatively large particle sizes of the compositions of the invention and of the 65 
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starting materials are somewhat unusual but result in very free flowing particles which still 
dissolve rapidly and are of high bulk density. Because of the comparatively. large particle 
sizes of the. builder salt better absorption of nonionic detergent results, together with 
desirable coating action, not objectionable paste formation, and the surfaces of the particles 
5 contain enough nonionic detergent to hold the desired coating of zeolite powder. 5 
By keeping the softening agent in the interior of the product, ate when it is added to the 
base particles as a liquid before application of zeolite or when" it is in a particle, which is 
post-coated, initial contact of the softener with the laundry is prevented, which is desirable 
because otherwise it might deposit the fabric softening compound on the fabrics and might 

10 also cause a reaction of the softener with the soil on the laundry or the fabric of the laundry 10 
itself, which would interfere with cleaning thereof. In some cases, when "external" soften- 
ing agent is added to the laundry and starts to melt it forms greasy spots on the laundry 
which, inhibit cleaning at their locations. Having the zeolite and at least some of the 
nonionic detergent contact the laundry first, helps prevent such undesirable spotting. In a 

15 similar manner, when various adjuvants are held in the interiors of the particles their initial 15 
contact with the laundry is prevented, which is often desirable. Thus, in the case of fluores? 
cent brightening materials, such as those of the stilbene brightener type, first contacts of 
particles of brightener with the laundry are prevented by inclusion of brightener in the 
interiors of the particles and thereby excessive bright spots on the laundry are prevented. . 

20 The foltowing Examples illustrate the invention; Unless otherwise mentioned, all parts 20 
and percentages are by weight. 

EXAMPLE 1 \. I 

. * " ; : . . Percent . *° 

Mixed sodium carbonate-sodium bicarbonate 27.8 
building particles (Snowlite I, about 1:2 ' . 

30 weight ratio of Na 2 C0 3 to NaHC0 3 , of particle %q 
sizes in the 20 to 100 mesh range) 

Neodol 25-7 (nonionic detergent condensation 18.5 
product of C12-15 higher fatty alcohol with 
35 an average of 7 mols ethylene oxide, mfd. by 35 
. . Shell Chemical Company) ....... 

Type 4 A high ion exchange capacity crystalline 46.3 
, zeolite (Zeolite CH-252-9 1-1, of particle sizes 
40 in the 170 to 270 mesh range, with ultimate 4 q 

particle sizes in the 3 to 7 micron range, . . . .. 

averaging about 5.2 microns, mfd. by . : . 

J;M. Huber Corp.) * 

45 Distearyl dimethyl ammonium chloride (Arosurf TA-100, .7.4, ^ 

95% active ingredient powder of particle sizes 

in the 80 to 160 mesh range, mfd. by ,/ 
Ashland Chemical Company - AROSURF is a trade mark):. . . - 

50 . . ... : 50 

The carbonate-bicarbonate builder beads are charged at room temperature (25°C) to an 
inclined drum of 8° inclination, rotating at a speed of about 40 r.p.m., and over a period of 
five minutes the nonionic detergent, at 30°C, is sprayed onto the moving surfaces qf the 
particles, after which mixing in the drum is continued for ahother five minutes, after which 

55 time the zeolite powder is admixed with the product, also over, another five minute period. 55 
The nonionic detergent spray is in' the form of droplets largely in the range of -50 to il00 
microns in diameter and during the spraying and subsequent admixing the particle sizes of 
th$ contents of the mixer increase' somewhat and any fines present are agglomerated tq-be 
within the 20 to 100 mesh rangfc.'.'The; zeolite addition is effected over a period of aboutiive 

60 minutes, (times of 1 to 10 minuteS'are typical) and at the end of that time the intermediate 50 
product particles are spheres in the 4 to 40 mesh range. Next the powdered fabric softener 
is mixed with the builder-nonionic-zeolite intermediate product and mixing is continued 
over a period of eight minutes, during which time the softening agent particles adhere to the 
larger particles. The product resulting is of an untamped bulk density of about 0.8 g/cc and 

65 is free flowing, It is packaged and stored and does not develop objectionable caking or 55 
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lumps on storage under usual storage conditions for normal storage times. When i sucji a 
stored package is opened the detergent-softener pours readily and the bulk density is.about 

°" V/hen the product made is subjected to actual washing tests or practical laundry tests it is 
5 found that it is non-dusting, free flowing, non-caking and of acceptable -decency and 5 
5 softening properties for commercial applications, comparing toom^wrth 
tripolwhosphate-built detergent-softeners of similar active ingredien contents. The^ zeolite 
knot objectionably deposited on laundry and does not lighten the colours of dark coloured 
tauSrVand ^The carbonate does not have any adverse effects on the.cotton polyester and 
10 acrylic materials washed, due to the presence of the bicarbonate, which results in the wash 10 
10 water having a pH of about 9.8. Also, no objectionable greasy spots are produced on the 
teundry from fusion of softener thereon, apparently because the softener is largely jttOr 
tected from initial gross contact with the laundry by the zeolite on the particle surfaces 
in a comparative 8 experiment finely divided sodium carbonate and sodium bicarbonate 
, c powders, of particle sizes in the 170 to 270 mesh range, are used and are agglomerated to a 
15 particlf size^n the 20 to 100 mesh range by preliminary treatment with 5% by weight of a 
K aqueous corn starch paste sprayed onto moving particles of the powdered ^carbonate 
and bLarbonate in the same mixing drum previously described, over a period of about three 
minutes with the drum moving at slow speed, e.g., 10 r.p.m The product resulting is a 
2 ^^ detergent-softener at the same concentration used for the previous experiment : fl/4 2 0 
to 1/2 cup or about 45-90 grams per 65 litres tub of wash water), washing charges of about 
4 kg of soiled garments, but is not as free flowing as the previously des cnbed de ergent- 
softtner When only sodium bicarbonate is used as a starting bmlder salt the product does 
not wash as well as the described preferred product and when carbonate alone is employed 
thl product is more alkaline than desirable and is not as free flowing. However the 25 
ca?bona™ containing composition does have utility as a detergent-softener in apphcations 
wnerein hfgher P H's can be tolerated, although on the retail market i will not be as 
rcceptablels the preferred products of the present invention because of its comparatively 

,n PO In a^odfficati^^^ fhe Arosurf particles are fusion-agglomerated to .sizes 30 

although such result is not usually considered serious enough to be objectionable to me 

35 aV ?rfn 0 thermo e dification of the Example the softening agent is melted with the nonionic 
d«£«S^ , £^S!K«So the base /eads so as to ^^^^^SSSS^ 

So^^ 

An sfze as ^^reviously described and is an effective detergent-softener in which he softening 40 
40 agSt ispSSed fr0 m initial contact with the laundry, whereby unde S1 rable staming is 

aV simlfar results are obtained when the melted quaternary ammonium halide_ sotening 
a eenTi ^sprayed onto the tumbling base particles, followed by spraying on of — 
agent is. bpiaycu "'Vr .< t h<> rpnlite oowder In such last mentioned embodiment 45 

detergent and i ' dusting on of ™ r ^'* £f . JINOPAL is a trade mark), mixed 45 

^ y prevented from coming into substantial contact mti ^"MSSES iSS <« 
obtainable. 
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EXAMPLE 2 ■ 

Percent 

5 Snowlite I 19 5 

* 

Britesil hydrous silicate particles (18% H 2 0, 9 
Na 2 0:Si0 2 ratio of 1:2, mfd. by Philadelphia 
Quartz Company - BRITESIL is a trade mark) 

10 • ' ■ v 10 

Neodol 25-7 ' 14 , - ; 

Type 4A zeolite (Zeolite CH-252-91-1) 50 

15 Distearyl dimethyl ammonium chloride (Arosurf TA-100) 8 . 15 



The Snowlite particles are charged at room temperature to the inclined drum of Example 
20 i; rotating at 12 r.p.m. The hydrous silicate, desirably of approximately the same particle 20 
size, is added to the drum, while mixing, over a period of about two minutes and mixing is 
continued for another three minutes to blend the silicate evenly with the carbonate-, 
bicarbonate particles. Then, over a period of another five minutes the nonionic detergent/ 
at a temperature of about 50°C, mixed with the softening agent; is sprayed onto the moving 
25 surfaces of the particles, which are preheated to 40°Q The procedure from this point on is 25 
the same as in Example 1. The product resulting is an excellent concentrated heavy duty, 
non-phosphate detergent-softener, useful for washing of laundry at a concentration of 0;1 % 
to 0.2% in the wash water (0.15% is most frequently employed in top-loading washing 
machines). The product is of a bulk density of about 0.7 to 0^8 g/cc. and is free flowing. after 
30 normU storage without the use of a barrier carton. The hydrous silicate content helps to 3Q 
increase the building effects of the detergent and improves anti-corrbsion activity thereof 
too, compared to the products of Example 1, although those products are also satisfactory 
in both such respects. 

35 EXAMPLE 3 35 

Percent. 

. Snowlite I 27 ' 

40 .,. 40 

Neodol 25-7 . 19 ; - 

Neodol 25-3S (sodium polyethoxy higher fatty 4 
. alcohol sulphate (C12-15 alcohol and 3 mols 
45 of ethylene oxide per mol), 60% active 45 
. ingredient, 25% H 2 0 and 15% C 2 H 5 OH, mfd. by ■ • . . 

Shell Chemical Company) . ■ . , 

Type 4A zeolite (Zeolite CH-252-91-1) 40 " . 

50 50 
Distearyl dimethyl ammonium chloride . . 10 • 

The manufacturing procedure of Example 1 is followed, where applicable, with the 
55 exception that Neodol 25-3Sis mixed with the Neodol 25-7 and both are sprayed onto the 55 
Snowlite particles together. The product resulting is an excellent heavy duty detergent- 
softener," free flowing, non-tacky; non-lumping on storage arid of desirable high bulk, density 
(0.6 to 0.8 g/cc). Due to the content of the .additional anionic detergent this product is a 
, slightly better washing agent than that of Example 1. No objectionable interference of the 
60 anionic and cationic materials present results on storage because of the segregation of the 60 
two types of materials and the particles. In a modification of the procedure of this Example 
the cationic softener is added to the base particles with nonionic detergent and the anionic 
detergent'is mixed with the zeolite and is added to the essentially nonionic-coated particles. 
In another modification, the Neodol 25-3S, with some of the Neodol 25r7, is first added to 
65 the carbonate-bicarbonate particles and additional 'nonionic detergent is then adfled as a 55 
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coating for such particles, to insulate the anionic detergent from the post-added quaternary 
Solium compound. In still another modification of ^C^^^ffl 
5BM fluorescent brightener replaces a sinnlar percentage o^Neodol 25-3S and xsnuxed 
with the Snowlite before application of the Neodol 25-7 and Neodol 25-3S thereto 
Z insulated from the post-applied quaternary compound. All such products are ot tne 
U3^£Sk d P eLiUes\nd othe| Pr oduct characteristics previously reported. 

This Example describes a further modification in the products and methods of. this 
invVntion^wherein additional quantities of nonionic detergent are capable oi ^being incorpo- 
rated in the product by utilization of sequential coating techniques In Examples 1-3 above 
SS ^fiquidnSic detergent is applied in sufficient quanUty sc >^"£"^£» he 
i„, 'i^„ nf the Snowlite or other base particles, with such an excess present trial it wets tne 
1 t °« ^ nSs so as to cause the zeolite powder to adhere to such surfaces. In 
^ome else wne'n i • desked to emploV more nonionic detergent in the product making a 

deteSentk satisfactorily incorporated in the product, which is still free flowing .and of high 
bulk density Also by this method the particle size may be increased desirably . 
Tlirorocddures of Examples 1-3 are followed but in each case, based on 100 parts of 2Q 

(U ?ft?^^iSl£^Sri^Ll coating operations described die ^now- 
isri «r other I naTe oarticle and the quaternary ammonium softening compound wdl usually 

proportions ot the previously """''""f^JJ^E 8 ! ran 8 es - 
■n.. n «vrH.rres of Examoles 1-4 are repeated, with Snowlite II being substituted lor 4 „ 
40 SnlwIiteTtypes X and Tcrystalline zeolites of similar partide sires and amorphous 

&P &^$te££ resuils oTaK in ThTJbove Examples and in followmg to 
60 proJedurT o ffi fnvention to make the compositions thereof are unexpected AUhough 60 
60 employment of mixed ^ b ^^^^S^^.SS&^i^ 

d^^ 

SeS 2 S^SS^?^SS6.^£ often also include sesquicarbonate, 65 
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are described as being of low bulk density (the range is from about 0.4 to about 0.5 g/cc). In 
the present cases, although 0.6 g/cc is considered to be a high bulk density (tamped) for 
detergent-softener products, usually the products made in accordance with this, invention 
will have «ven -higher densities, normally being about 0.7 g/ccor higher; The presence of 
5 the zeolite particles and their being held to the base particles is not described in the prior art < 
nor is the concept of utilizing sufficient liquid nonionic detergent to. maintain a coating 
thereof on the base particles, despite the high sorption of liquid by such particles. Nor is the 
incorporation of a cationic softening agent in such compositions in* the various ways 
described and the protection of it from reactive materials in the composition and from 
10 initial contact with laundry being washed. By the method of this invention one makes a tn 
non-segregating, free-flowing product of desirable comparatively large particle size contain- 
mg even more nonionic detergent than the base particles can normally hold. During the 
application of the nonionic detergent to the nucleus particles, which absorb much of the 
nonionic, the "excess" nonionic forms a coating on the surfaces of the particles which is of a 
15 greasy or waxy appearance and the particles do not agglomerate objectionably but do hold i s 
the smaller zeolite particles subsequently applied. The mix before addition of the zeolite is 
not pasty; rather, it resembles moist sand, with each particle unattached to other such ' 
particles or releasably attached. The final products made are free flowing despite the 
presence of from 10% to 100% of the Wegscheider's salt needles in the base materials 
20 partly because the coating of more finely divided zeolite helps to round them or make the ?n 
particles spherical. Additionally, the relative locations of the various components in the 
product beads are desirable functionally and the buffering action of the base particles when 
carbonate-bicarbonate is used, is helpful in washing (the pH of a 0.1 % aqueous solution of 
the Snowhtes is about 9.8). ~ . 

25 Our co-pending British patent application No. 50120/77 (Serial No. 1591516) describes o< 
and claims a process for manufacturing a low density substantially inorganic particulate 
base composition useful for conversion to a built synthetic organic detergent composition 
by addition of nonionic detergent jthereto, which comprises mixing together a plurality of 
eemponentsof a cnrtdrcr mix, irichrrJirrg inorganic builder(s), water-soluble organic hydrot- 
30 ropic salt(s) and water in such proportions that when subsequently dried the water-soluble ™ 
organic hydrotropic salt(s) present significantly-reduce(s) the density of the product, and 
drying the mix. ... 
* if 3180 describes and claims a particulate built nonionic detergent composition having a 
bulk density in the range from 0.3 to 0.5 g/cc which comprises from 20% to 40% of sodium 
35 tripolyphosphate, from 3%to 15%of sodium carbonate, from 5%to 15%of sodium silicate « 
of Na 2 0:Si0 2 ratio in the range from 1:6 to 1:3, from 1% to 3% of sodium toluene 
sulphonate and/or sodium xylene sulphonate, 0 to 5 % of borax, from 20 to 50% of sodium 
sulphate, from 4% to 5% of polyethoxylated fatty alcohol nonionic detergent which is a 
condensation product of fatty alcohol(s) of 10 to 18 carbon atoms and 3 to 15 mols of 
40 ethylene oxide per mol of fatty alcohol, and from 5% to 12% of water. 4n 
Our co-pending British patent application No. 50121/77 (Serial No. 1591517) describes 
and. claims a free-flowing, particulate, heavy duty laundry detergent composition of a bulk 
density of at least 0.6 g/cc and a particle size in the range from 4 to 140 mesh which 
comprises granules containing: (a) sodium tripolyphosphate particles, these particles having 
45 » a bulk density in the range from 0.4 to 0.8 g/cc, a size in the range from 8 to 140 mesh and a a* 
sodium tripolyphosphate content of at least 60 % by weight; (b) water-insoluble aluminosili- 
cate zeolite having a calcium ion exchange capacity in the range from 200 to 400 milligram 
equivalents of calcium carbonate hardness per gram of aluminosolicate, the zeolite being 
selected from crystalline, amorphous and mixed crystalline-amorphous zeolites having a 
water content from 1.5%to 36%and having an ultimate particle diameter in the range from 
0.01 to 20 microns; and (c) a water-soluble nonionic detergent which is a condensate of a 
compound having a hydrophobic carbon chain of at least 8 carbon atoms with a water- 
solubihzmg C 2 -C 4 alkylene oxide chain arid which is in liquid or pasty form at room temper- 
ature; the grSmrles having the nonionic detergent in the interior and on the .surfaces ofthe 
tripolyphosphate-containing particles and having zeolite particles adhered to the 
detergent-coated tripolyphosphate-containing particles, and the percentages by weight of 
sodium tripolyphosphate particles, zeolite particles and nonionic detergent beine in the 
ranges from 30% to 50%, 30% to 50% and 5% to 30%, respectively.- . . 
-It also describes and claims a method of making such a free-flowing, particulate heavy 
60 duty laundry detergent composition which comprises mixing together the sodium 
tripolyphosphate particles and the zeolite particles at a temperature of at least 10°C for a 
period in the range from 30 seconds to 10 minutes, and then admixing with such mixture a 
nonionic detergent in liquid form so that the detergent penetrates the sodium tripolyphos- 
phate particles and adheres the zeolite particles to the surfaces thereof. 
65 Our corpending^ritish patent -af^pfieatioh No. 50122/77 (Serial No. 1591518) describes 65 
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and claims a free-flowing, particulate, heavy duty laundry detergent composition of bulk 
density of at least 0.6 g/cc and particle sizes in the range from 4 to 40 mesh which comprises 
nucleus particles in the range from 20 to 100 mesh of alkali metal carbonate and alkali 
metal bicarbonate wherein the weight ratio of alkali metal carbonate to alkali metal bicar- 
bonate is in the range from 1:10 to 10:1 containing and coated with a normally liquid or 5 
pasty water-soluble ethoxylated nonionic detergent having a hydrophobic group containing 
from 8 to 20 carbon atoms in its molecular structure, which nonionic detergent coating is 
further coated with particles of a calcium ion exchanging water-insoluble zeolite 
aluminosilicate of a univalent cation having ultimate particle diameters in the range ttom 
0 005 to 20 microns, the weight percentages of mixed alkali metal carbonate and alkali 10 
metal bicarbonate, zeolite and nonionic detergent being in the ranges from 20% to 4U /o, 

from 40% to 60% and from 10% to 30%, respectively. ■- ; ■ - < 

It also describes and claims a method of making such a free-flowing, particulate, heavy 
dutv laundry detergent composition which comprises mixing together the nucleus particles, 
and the nonionic detergent in liquid form, so that the detergent is absorbed by and coats the 15 
particles and admixing with such coated particles the zeolite particles which adhere to the 
detergent on the surfaces of the detergent-coated particles to form the specified coated 
particles which are in the size range from 4 to 40 mesh and are free ftowing.*.*i^^*. • 
WHAT WE CLAIM IS:- . .. •^^^•ff _tY ' 

00 1 A free flowing, particulate, detergent-fabric-softener composition of bulk density ot -20 
at least 0 6 g/cc and particle sizes in the range from 4 to 40 mesh which comprises nucleus v«- - . 
particles of an alkali metal builder salt selected from sodium carbonate mixed with sodium -■■<■- 
bicarbonate, sodium carbonate, sodium bicarbonate, pentasodium tnpolyphosphate, tet- 
rasodium pyrophosphate, sodium silicate, borax, corresponding potassium salts, and mix- 
o< tures thereof, containing a normally liquid or pasty nonionic detergent in the interiors of 2 5 
25 such particles and on the surfaces thereof and coated with ion exchanging zeolite particles 
adhered to the nonionic detergent on the builder particle surfaces, and a waxy quaternary 
ammonium compound softening agent external to or within the particles. K „ 51H „ 

2 A detergent-fabric softener composition according to Claim 1 wherein the builder 

an salt" nucleus particles comprise alkali metal carbonate and alkali metal bicarbonate in a 30 
30 weight ratio in the range from 1 : 10 to 10: 1, and are of particle sizes in the range from 20 to 
100 mesh, the zeolite is selected from crystalline, amorphous and mixed crystalline- 
amorphous zeolites of types A, X and Y, the nonionic detergent is a fatty alcohol- 
polyethylene oxide condensate wherein the fatty alcohol is of 10 to 18 carbon toms and the 
polyethylene oxide is of 3 to 15 mols of ethylene oxide per mol of fatty alcohol, the 35 
softening agent is a normally solid quaternary ammonium hahde in particulate form, and 
the percentages of mixed alkali metal carbonate and alkali metal bicarbonate, noniomc 
detergent, zeolite and quaternary ammonium hahde are in the ranges from 20% to 4U /o, 
from 12% to 30%, from 30% to 60% and from 4% to 12%, respectively. . 

3 A detergent-fabric softener composition according to Claim 2 wherein the alJcaii 40 
metal carbonate is sodium carbonate, the alkali metal bicarbonate is sodium bicarbonate, 
the mixed sodium carbonate and sodium bicarbonate includes Wegscheider s salt and the 
weight ratio of sodium carbonate to sodium bicarbonate is in the range from 1:3 to l: 1, tne 
zeolite is a type A zeolite of an ultimate particle size in the range from 3 to 12 microns and 
of moisture content in the range from 1 0%to 25%, the nonionic detergent is a condensation 45 
product of fatty alcohol of 10 to 18 carbon atoms and 6 to 12 mols of ethylene oxide per 
inol of fatty alcohol, the softening agent is a di-higher alkyl, di-lower alkyl quaternary 
ammonium chloride, and the particles of the final product are substantially spherical. 

4 A detergent-fabric softener composition according to any of the preceding Claims 

cn wherein the softening agent is within the particles and is coated with zeolite particles. 50 
50 5 A detergent-fabric softener composition according to any of the preceding Claims 
wherein the softening agent and the nonionic detergent are in the same alkali metal builder 

salt P a £'^- nt _ fabric so f ten er composition according to any of the preceding Claims 
„ the particles of which are further coated with a normally liquid or pasty nonionic detergent, 55 
which detergent coating is coated with ion exchanging zeolite particles. 

7 A method of making a free flowing, particulate, detergent-fabric softener composi- 
tion of bulk density of at feast 0.6 g/cc and particle sizes in the range from 4 to 40 mesh 
comprising nucleus particles of an alkali metal builder salt selected irom sodium carbonate 
mixed with sodium bicarbonate, sodium carbonate, sodium bicarbonate, pentasodium 60 
tripolyphosphate, tetrasodium pyrophosphate, sodium silicate borax and mixtures thereof, 
containing a normally liquid or pasty nonionic detergent in the interiors of such particles 
and on hi surfaces thereof and coated with ion exchanging zeolite particles adhered to the 
nonionic detergent on the builder particle surfaces and including a waxy quaternary 
65 ammonium Sound softening agent within the particles, which method comprises mixing 65 
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together the alkali metal builder, the nonionic detergent and the softening agent, the . 
nonionic detergent and the softening agent being in liquid form during the mixing, so that 
they are absorbed in and coat the builder, and admixing with the coated particles zeolite 
particles of ultimate particle sizes in the range from 0.01 to 20 microns, which zeolite 
5 particles adhere to the detergent and softening agent on the surfaces of the coated particles, c 
. ~ to make them free flowing. 

8. A method according to Claim 7 wherein the nucleus particles are of alkali metal 
carbonate and alkali metal bicarbonate, including Wegscheider's salt, the zeolite is selected 
from crystalline, amorphous and mixed crystalline-amorphous zeolites of types A, X and Y, 

10 the nonionic detergent is a normally liquid or pasty fatty alcohol-polyethylene oxide con- 10 
densate where in the fatty alcohol is of 10 to 18 carbon atoms and the polyethylene oxide is 
of 3 to 15 mols of ethylene oxide per mol of fatty alcohol, the agent is di-higher alkyl, 
di-lower alkyl quaternary ammonium chloride, the nonionic detergent and the quaternary 
ammonium chloride are sprayed onto moving surfaces of the nucleus particles, the percen- 

15 tages of mixed sodium carbonate and sodium bicarbonate nucleus particles, nonionic 
detergent, zeolite and quaternary ammonium chloride are in the ranges from 20% to 40%, 
from 12% to 30%, from 30% to 60% and from 4% to 12%, respectively, the proportion of 
sodium carbonate to sodium bicarbonate is in the range of 1:3 to 1:1, the particle sizes of 
the mixed sodium carbonate and sodium bicarbonate nucleus particles are in the 20 to 100 

20 mesh range, and the particle sizes of the final products are in the 4 to 40 mesh range. '20 

9. A method according to Claim 7 or Claim 8 which includes further coating the • 
resulting particles with a nonionic detergent in liquid form, and coating such further 
detergent with zeolite particles of ultimate particle sizes in the range from 0.01 to 20 
microns. 

25 10. A method according to Claim 8 which includes further coating the resulting parti- 95 
cles with a nonionic detergent in liquid state, which detergent is a normally liquid or pasty 
fatty alcohol-polyethylene oxide condensate wherein the fatty alcohol is of 10 to 18 carbon 
atoms and the polyethylene oxide is about 3 mols of ethylene oxide per mol of fatty alcohol, 
and coating such further detergent with a zeolite selected from crystalline, amorphous and 

30 mixed crystalline-amorphous zeolites of types A, X and Y, the amounts of such further 
nonionic detergent and zeolite being no more than halves of the contents of nonionic 
detergent and zeolite in the particles to which they are applied. 

11. A method of making a free-flowing, particulate, detergent-fabric softener composi- 
tion as claimed in Claim 7 and substantially as described in any of the Examples. 

35 12. A free-flowing, particulate, detergent-fabric softener composition which had been ^ 
made by a method according to any of Claims 7 to 11. 
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